Quality of recovery after an operation is an important dimension of the patient's experience and may be related to the quality of anaesthesia care. Satisfaction with anaesthesia is a vital component of quality care but difficult to measure. We examined our database of 5672 adult patients to determine if quality of recovery is associated with satisfaction with anaesthesia and to identify the perioperative factors that might influence both these outcome measures. We found that a nine-item quality of recovery score ("QoR Score") was related to satisfaction with anaesthesia (P<0.0005): the overall level of satisfaction was high (97.2%; median QoR Score 16); 106 patients (2.1%; median QoR Score 14) were "somewhat dissatisfied" and 32 patients (0.6%; median QoR Score 13) were "dissatisfied" with their anaesthesia care. Patients who experienced any of a number of perioperative complications had lower QoR Scores (P<0.0005). We have further demonstrated the validity and clinical utility of the QoR Score, and in particular, its relationship to patient satisfaction in adult surgical patients.
Over the last decade there has been increasing emphasis on quality assurance (QA) in anaesthesia, not just in terms of safety but also in terms of patient satisfaction. This is in part due to the client focus inherent in consumer models of healthcare [1] [2] [3] [4] [5] [6] [7] [8] [9] . The lack of widely accepted measures of patient satisfaction after surgery has been repeatedly pointed out and potential methodologies suggested and tried [2] [3] [4] 10 .
There are several reports in the literature where patients have been surveyed or interviewed after anaesthesia and surgery 6, 7, 9, 11 . At our institution we have used a simple three-point subjective scale to gauge satisfaction with anaesthesia care since 1993 when we started collecting data from routine postoperative visits as part of our QA activities; patient data from 1993 to April 1998 have been reported elsewhere 11 . Since April 1998 we have also been assessing quality of recovery after anaesthesia and surgery using a recently validated quality of recovery (QoR) score 9 .
This study was designed to analyse the relationship between patient satisfaction and quality of postoperative recovery, in order to demonstrate the clinical utility of the QoR Score as a measure of patient outcome after anaesthesia and surgery.
METHOD
Our department is responsible for anaesthetic care of 12,000 adult surgical patients per year and deals with most types of specialized surgical services, excluding obstetrics and paediatrics. As part of an ongoing QA program, surgical inpatients are interviewed on the morning after their surgery and anaesthesia. Our QA coordinator and/or anaesthesia resident conducts this formal postoperative review. Ambulatory surgery patients are reviewed by the ward nursing staff prior to discharge. Data collection included patient demographics, comorbidities, previous anaesthetic complications, comprehensive anaesthetic details, type of surgery, intraoperative adverse events, and a number of predetermined postoperative outcomes in the postanaesthesia care unit (PACU) and postoperative surgical wards. Patients were asked to rate whether they were "satisfied", "somewhat dissatisfied" or "dissatisfied" with the anaesthesia care they received.
Since April 1998, quality of recovery has been assessed using the QoR Score 9 . This is a score out of 18 rated on a three-point scale response to nine questions (see Appendix). If the patient was unable to rate their QoR Score due to confusion or deeper levels of sedation, as in many patients admitted to the intensive care unit, then it was estimated by the anaesthetic registrar in conjunction with the nursing staff 9 . In these cases subjective assessment of satisfaction with anaesthesia was coded as missing data. All patients with a QoR Score recorded formed our study cohort.
Pain control was rated on a five-point ordinal scale and then dichotomized as 1=excellent/good control or 0=adequate/fair/poor control. Nausea and vomiting was rated on an ordinal scale and then dichotomized as 1=severe nausea/vomiting or 0=no nausea/mild nausea. Other postoperative complications included sore throat, headache, soft tissue injury, muscle pain, back pain, urinary retention, confusion, neurological deficit, myocardial infarction, hepatitis and renal failure. This data was then entered onto a computer database for future audit. We obtained Ethics Committee approval to access this database for research purposes.
Descriptive statistics were derived for the study population and are expressed as number (%), mean (standard deviation, SD), or median (interquartile range, IQR). The non-parametric Kruskal-Wallis test was used to compare the QoR Score with the level of patient satisfaction. Multiple analysis of variance (ANOVA) was used to compare the QoR Score for selected categorical variables. Each model included patient age, gender, American Society of Anesthesiologists (ASA) physical status score, use of nondepolarizing muscle relaxant and duration of anaesthesia, as it had been shown that these factors were clinically significant covariates in a previous study 11 . Further analyses were performed to assess the validity of the QoR Score. These included a stepwise multiple regression model to analyse which factors contributed to a lower QoR Score. All analyses were performed using SPSS V8.0 for Windows 12 . A two-sided P value of <0.01 was used for statistical significance.
RESULTS
Results from the most recent 5672 patients were analysed (including 805 ambulatory surgical patients). Of these, 653 patients were unable to rate their satisfaction level. Patient demographic, anaesthetic and surgical characteristics are presented in Table 1 . Nearly half the study cohort were ASA 3 and 4 patients. Most patients underwent general anaesthesia, the majority being intubated and receiving non-depolarizing muscle relaxants. Most patients expressed satisfaction with their anaesthesia care ( Table 2 ). Those expressing dissatisfaction had lower mean and median QoR Scores, P<0.0005 (Table 2) . Ambulatory patients had higher QoR Scores than inpatients (16.6 [1.77] vs. 14.6 [2.72], P<0.0005). The study cohort distribution of QoR Scores is presented in Figure 1 . The mean (95% CI) QoR Scores for each ASA status level are presented in Figure 2 . Factors associated with a lower mean QoR Score are presented in Table 3 .
Stepwise regression analysis showed the following factors to be significantly associated with a low QoR Score: (i) inability to assess the patient postoperatively (because of confusion or sedation), (ii) ASA physical status, (iii) use of non-depolarizing relaxants, (iv) the presence of any postoperative complications (in the PACU or on review), and (v) severe pain in the PACU (Tables 3 and 4 ). 
DISCUSSION
We have demonstrated, in routine adult inpatient and ambulatory surgical practice, a significant relationship between the QoR Score and patient satisfaction with anaesthesia care. The QoR Score therefore represents, at least in part, some aspects of patient satisfaction. Construct validity of the QoR Score was supported by the finding that patients expected to have a poorer quality of recovery had lower scores. For example, the beta coefficients (Table 4) suggest that confused or sedated patients have a decreased QoR Score (approximately 3 points), and increasingly poor (ASA) physical status is associated with a decreased QoR Score (approximately 0.5 point per ASA status level). The context of this study, in view of its patient, anaesthetic and surgical demographics, would also support general applicability of the QoR Score in assessing postoperative quality of recovery.
The QoR Score is a patient-rated health status measure that was developed for postoperative patient assessment and has previously been shown to have good validity and reliability, and to be simple to use in routine practice 9 . This large study has confirmed these characteristics and demonstrated other properties of the scale. In particular, it covers a broad range of health states and can discriminate between those of different (ASA) physical status. Some may criticize observer-rating of the QoR Score in patients who were too sedated or confused, but we have previously demonstrated good correlation 9 . A positive skew (towards high QoR Scores) was an expectation of this study as our clinical experience suggested that most patients had a good quality recovery. Despite this, there was minimal ceiling effect 13 , in that many patients, particularly inpatients recovering from more extensive surgery, had scores in the 12-16 range.
We used a three-point satisfaction scale as a simple tool to act as an opening for patients to discuss any aspect of their anaesthesia care that concerned them. In a recent paper we have reported on several factors that were associated with patient dissatisfaction amongst an earlier cohort of 10,811 inpatients interviewed on the first postoperative day 11 . In that study we found a strong relationship between patient dissatisfaction and severe postoperative pain, severe nausea and vomiting, and any other postoperative complications. Our present study, which also included ambulatory surgical patients, is consistent with these results. Patient satisfaction is considered to be an important outcome of healthcare 2,8 and largely reflects a patient's perception of the interpersonal processes inherent in such care 2 . There is no widely accepted measure of patient satisfaction after surgery 3, 8, 14 , and our three-point ordinal scale has not been psychometrically evaluated. Nevertheless, simple scales do have some validity 2,14 . Tong et al 6 used a similar three-point scale to identify factors associated with satisfaction in ambulatory surgical patients with some findings similar to those in our study. Dexter et al 7 used a simple yes/no question to validate their 11-item satisfaction scale in monitored anaesthesia care and found that it was moderately correlated with their derived scale (Kendall's τ= 0.41), suggesting it represented at least some component of satisfaction. We recognize that patient satisfaction is a complex, multidimensional construct and thus requires more extensive assessment to adequately describe different states 8 .
This study is exposed to several sources of bias. There is the possibility of reporting bias inherent in asking patients to rate their satisfaction with anaesthesia care. Most patients want to please their carers and may conceal, or under-rate, dissatisfaction or other concerns 2, 3, 8, 14 . One of the advantages of the QoR Score is that it is more general and less confrontational than a single global rating and should therefore be more discriminatory. Unlike many previous studies of patient satisfaction, we have measured the specific effect of potentially confounding factors, such as patient age, gender, preoperative health status (ASA), and extent and duration of anaesthesia on the QoR score. Assessing the relationship between patient satisfaction and quality of recovery may lead to inclusion bias-each scale may be measuring similar aspects of health status and thus are likely to be associated. This was an expected event and an aim of the study, for it was recognized that the two scales were measuring a similar construct through different methods. Generally the QoR Score is self-administered which should help to reduce this source of bias. It has been shown to have good testretest reliability 9 . Some complications assessed at postoperative review are similar to items on the QoR Score and so would be expected to appear in the significant results in Table 3 . This in part validates the effectiveness of the scale. It should be noted that the significant beta coefficients (Table 4 ) do not imply a cause-effect relationship. For example, the association between lower QoR Scores and use of nondepolarizing muscle relaxants does not imply that avoidance of relaxant anaesthesia will improve quality of recovery. It is likely that other associated factors not included in the analysis, such as more extensive surgery, affect the results.
As has been previously noted, patients do not often discriminate between aspects of their care in the same way as health professionals 3, 8, 14 and yet they must perceive some of the dimensions as being related to anaesthesia care or else there would not have been a relationship between satisfaction with anaesthesia and the QoR Score. Some QoR Score items are similar to those identified by Tong et al 6 integral, in the minds of patients as well as providers, to the quality of anaesthesia care and patient satisfaction 5 . A meta-analysis of patient satisfaction studies found that overall quality of care, humaneness and clinician competence were the most important aspects determining patient satisfaction 14 .
Survey timing is also relevant, with patients interviewed whilst still in hospital being more ready to identify concerns 3 . Our experience would suggest that the QoR Score is best applied on the first morning after surgery (inpatients), and immediately before hospital discharge (in ambulatory surgery patients). If a patient is identified as being dissatisfied with their anaesthesia care, or reports a low QoR score, efforts should be made to optimize their physical comfort and emotional state. Further assessments can be made for specific QA or study purposes.
The importance of QA and outcome assessment from a patient perspective is now well accepted 2, 4, 5, 10, 15 . We believe such activities improve patient care and resultant levels of satisfaction. Multidimensional selfreporting scales such as the QoR Score offer an objective, patient-orientated assessment of outcome after anaesthesia and surgery. This study has further demonstrated the validity and clinical utility of the QoR Score, and in particular, its relationship to patient satisfaction in adult surgical patients.
